Introduction
The increasing public concern about atmospheric pollution has resulted in the past years in more stringent environmental regulations to limit the emission of gaseous pollutants such as SO x , NO x , volatile organic compounds (VOCs), volatile sulphur compounds (VSCs), odours, etc. (De Nevers 2003 , Lebrero et al. 2011 . In this context, VOCs and VSCs represent a major environmental problem worldwide due to their toxicity, mutagenicity or carcinogenicity, their role in tropospheric ozone formation and to odour nuisance provoked in the nearby population (Sucker et al. 2008, Revah and MorganSagastume, 2005) . Therefore, the minimization and control of these gaseous emissions rank nowadays among the top priorities of most chemical, petrochemical or pulp and paper industries, animal farming and waste treatment facilities, in order to move towards more sustainable production processes and because of the increasing concerns about their public image. This chapter reviews the basic principles, merits and limitations of advanced membrane bioreactors for overcoming some of the key operational limitations of conventional biological systems during waste gas treatment. Recommendations are made for design and operation of this technology while the areas needing further research and the most recent applications are identified.
